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Abstract
 
Introduction
Little  is  known  about  patterns  of  physical  activity  in 
overweight and obese adults, although they are at high 
risk  for  chronic  disease  and  can  benefit  from  physical 
activity.  We  describe  patterns  of  moderate-to-vigorous 
physical activity (MVPA) and MVPA in bouts of 10 min-
utes or longer in overweight and obese adults.
 
Methods
Overweight and obese participants (n = 1,648) who were 
screened for the multicenter Weight Loss Maintenance 
Trial wore RT3 accelerometers for at least 3 weekdays 
and  1  weekend  day.  We  determined  minutes  spent  in 
moderate  physical  activity,  vigorous  physical  activity, 
and MVPA overall, by weekday vs weekend, and by time 
of day. We also measured bouts of at least 10 minutes of 
sustained MVPA.
 
Results
Participants were active for an average of 15.8 minutes 
per day. Among those who engaged in bouts of MVPA, 
the average bout was 33.3 minutes long. Participants who 
were younger than 50 years, male, non-African American, 
or  overweight  were  more  active  than  were  those  who 
were older than 50, female, African American, or obese. 
Participants were more active on weekends than on week-
days and in the morning than in the afternoon or evening. 
Only 2% of participants were active for 60 or more min-
utes per day.
 
Conclusion
We  found  differences  in  physical  activity  patterns 
by  demographic  characteristics,  day,  and  time  of  day. 
Weekend mornings may be an opportune time to promote 
additional physical activity.
Introduction
 
The high prevalence of overweight and obesity affects 
Americans’  health  and  the  economic  well-being  of  the 
United  States.  Approximately  two-thirds  of  American 
adults are either overweight or obese (1). Excess weight 
increases  risk  for  cardiovascular  diseases,  cancer,  and 
premature  death  (2).  A  recent  analysis  indicates  that 
obesity accounted for more than 100,000 excess deaths in 
2000 (3). The economic cost of obesity in 1995 was $99.2 
billion, representing 5.7% of US health expenditures for 
that year (4).
 
Physical activity contributes to weight loss and mainte-
nance. Although several groups recommend 30 minutes of 
daily moderate physical activity (MPA) (5,6), more may be 
needed to promote weight loss and weight maintenance. 
An Institute of Medicine report recommends at least 60 
minutes of daily MPA to maintain a healthy weight (7). 
Although  researchers  know  that  overweight  and  obese 
people  exercise  less  than  do  their  healthy-weight  peers 
(8), little is known about the level of activity and how it 
compares with recommendations.
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Physical activity is typically assessed from self-report. 
Recent technological advances have made accelerometry, 
a way to objectively assess physical activity, available for 
large-scale research trials. Objective measures overcome 
many of the limitations of self-report instruments, par-
ticularly measurement error associated with recall (9). 
In addition, obese people may overreport physical activ-
ity (10), which increases recall bias. Accelerometers can 
more accurately assess intensity, duration, and daily pat-
terns of physical activity without relying on error-prone 
recall methods.
 
We  used  accelerometers  to  measure  baseline  physi-
cal  activity  in  a  large  sample  of  overweight  and  obese 
people who were screened for participation in the Weight 
Loss Maintenance Trial. We measured total minutes of 
MPA, vigorous physical activity (VPA), and moderate-to- 
vigorous physical activity (MVPA) and activity performed 
in  bouts  of  at  least  10  minutes  (the  minimum  amount 
associated  with  health  benefits  [6]).  This  information 
is  needed  to  more  effectively  promote  physical  activity 
among overweight and obese people, who are at excess risk 
for chronic disease and premature death.
Methods
Sample
 
The Weight Loss Maintenance Trial was a randomized 
clinical trial designed to compare the effects of 2 inter-
ventions on sustaining long-term weight loss after initial 
weight  loss  (11,12).  The  trial  was  conducted  from  2003 
through 2007 at clinical centers in Baltimore, Maryland; 
Baton  Rouge,  Louisiana;  Durham,  North  Carolina;  and 
Portland, Oregon. Study participants were aged 25 years 
or older, had a body mass index (BMI) 25 to 45 kg/m2, and 
were  at  high  risk  for  developing  cardiovascular  disease 
(taking antihypertensive or cholesterol-lowering medica-
tion).  Before  randomization,  eligible  people  underwent 
a 5-month intensive weight loss intervention, and those 
who lost at least 4 kg were invited to participate in the 
Weight Loss Maintenance Trial. All participants provided 
informed consent in accordance with participating clinical 
centers’ institutional review boards. We describe screen-
ing data from participants who met eligibility criteria and 
entered the 5-month weight loss intervention (n = 1,685). 
All data were collected before beginning the initial weight 
loss program.
Assessment of physical activity
 
We assessed physical activity by using RT3 (Stayhealthy, 
Inc, Monrovia, California), a triaxial accelerometer that 
provides  an  objective  measure  of  physical  activity.  The 
instrument detects acceleration from vertical, horizontal, 
and anterior-posterior planes and converts the information 
into “counts.” More acceleration results in higher counts in 
a specified interval (typically 1 minute). The instrument 
has adequate intrainstrument and interinstrument coef-
ficients of variation at the higher hertz frequencies (coef-
ficients of variation <10% and <2.5%, respectively) when 
tested on a vibration table (13). The correlations between 
accelerometer  counts  and  submaximal  oxygen  uptake 
for  treadmill  walking  at  different  speeds  and  nonregu-
lated physical activity are 0.79 and 0.89, respectively (14). 
Energy expenditure determined from the RT3 and doubly 
labeled water is significantly correlated in overweight and 
obese adults (r = 0.55) (15).
 
During a screening visit, clinic staff gave participants 
an  RT3  that  was  programmed  to  capture  data  in  1- 
minute increments. They showed participants how to place 
the accelerometer above the right hip and asked them to 
wear the monitor during all waking hours (excluding time 
spent swimming and showering) for 7 days. Participants 
were instructed that the minimum acceptable wear time 
was 10 hours per day for 4 days, which had to include at 
least 1 weekend day. Participants returned the monitor 
to the clinic, where data were downloaded and assessed. 
Participants who did not wear the accelerometer for the 
minimum time were asked to wear the monitor again. If 
the second measurement period did not meet the mini-
mum wear time, we processed the data record with the 
longest wear time. We required a minimum of 6 hours of 
wear time per day for 4 days, including at least 1 weekend 
day, for participants to be included in our analysis.
 
Accelerometry data were processed according to meth-
ods described elsewhere (16). To remove potential spurious 
movement related to placing the monitor, the first and last 
5 minutes were removed from each data file. We assumed 
that single nonzero minutes surrounded by zero minutes 
were  spurious  counts,  and  we  reset  them  to  zero.  We 
assumed that accelerometers were not worn for periods 
of zero activity that lasted at least 15 minutes. We used 
previously defined cutpoints (14) to define minutes of MPA 
(1,316.6-2,636.5  counts/min)  and  VPA  (>2,636.5  counts/
min). We combined these categories into MVPA.
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We measured height by using a wall-mounted stadiom-
eter and weight by using a calibrated scale. We defined 
overweight as BMI 25.0 to 29.9 kg/m2 and obese as BMI 
30.0  kg/m2  or  higher.  We  administered  questionnaires 
to  assess  sex,  age,  and  race.  Because  most  non-African 
Americans  were  white  and  to  be  consistent  with  prior 
research (12), we classified race as African American or 
non-African American.
Statistical analysis
 
We computed total minutes of MPA, VPA, and MVPA 
and minutes of MVPA that occurred in bouts of at least 
10 minutes (bout minutes) for each day (16). We then esti-
mated weekly physical activity as a weighted sum of mean 
weekday  and  mean  weekend  physical  activity.  Using 
these measures, we computed the percentage of partici-
pants who met recommendations of 30 minutes or more of 
MVPA on at least 5 days per week (operationalized as 150 
minutes of MVPA in 7 days) (5,6). Because more stringent 
recommendations for maintaining weight loss suggest at 
least 60 minutes of MVPA per day (7), we also evaluated 
the proportion of participants who met this criterion (ie, at 
least 60 minutes of MVPA for each complete day of wear-
ing the accelerometer).
 
To  elucidate  physical  activity  patterns,  we  separately 
examined data for weekdays vs weekends and by time of 
day. We defined morning as 6 am to noon, afternoon as 
noon to 6 pm, and evening as 6 pm to midnight. We also 
examined patterns of physical activity by selected demo-
graphic factors, including age, sex, race, and weight.
 
We used repeated-measures analysis of variance to deter-
mine the effects of age, sex, race, and weight on activity, 
while accounting for within-person day-to-day and within-
day correlations. We determined the effects of weekend 
vs weekday and time of day on activity by using the same 
analytic procedures. Because of the expected redundancy 
of results when analyzing MVPA in segments (weekend vs 
weekday and time of day) by age, sex, race, and overweight 
status,  we  do  not  report  the  results  of  these  analyses. 
For most analyses, we normalized total minutes of daily 
physical activity to a 12-hour day to equalize the different 
intervals  participants  actually  wore  the  accelerometers; 
for example, if a participant wore the accelerometer for 10 
hours and recorded 15 minutes of MVPA, this would be 
normalized to 18 minutes in a 12-hour day. For time-of-
day analyses, we included only participants for whom data 
were available for at least 3 hours in a time interval (eg, 
mornings), and no normalization was done. We used SAS 
version 9.1 (SAS Institute, Inc, Cary, North Carolina) for 
all statistical analyses.
Results
 
Of the 1,685 participants who were screened for inclusion 
in the Weight Loss Maintenance Trial, 1,648 (98%) wore 
their accelerometers for at least 6 hours per day and made 
up the study sample. Of the 1,685 who were screened, 82% 
wore their accelerometers for at least 10 hours per day. 
Mean age of participants was 60 years (standard devia-
tion, 9 years). Two-thirds of participants were women, 43% 
were African American, and 79% were obese. Mean BMI 
was 28.2 kg/m2 among overweight participants and 35.9 
kg/m2 among obese participants.
 
On average, participants were active for less than 16 
minutes per day, and less than 3 of these minutes was 
spent in VPA (Table 1). Participants who were younger, 
male, non-African American, and overweight were signifi-
cantly more active than were participants who were older, 
female, African American, and obese.
 
Although mean minutes of MVPA differed significantly 
by weekday vs weekend day, the magnitude of the differ-
ence was negligible (0.2 min) (Table 2). Overall, participants 
were more active in the mornings than in the afternoons 
and least active in the evenings. Although subgroup data 
were not tested for significance, this trend was observed for 
all demographic and weight status subgroups.
 
A  total  of  810  (49%)  participants  recorded  at  least  1 
MVPA  bout  of  at  least  10  minutes  during  the  monitor-
ing period. These bouts lasted an average of 33.3 minutes 
(Table 3) and lasted significantly longer for men and over-
weight participants than for women and obese participants, 
although the difference by weight status was minimal (0.3 
minutes).  Bouts  lasted  approximately  5  minutes  longer 
on weekend days than on weekdays and approximately 5 
minutes longer in the morning than in the afternoon or eve-
ning. Participants were most active (in terms of total MVPA 
minutes as well as bout minutes) on weekend mornings; in 
comparison, participants recorded 7 to 8 fewer minutes of 
MVPA on weekday and weekend evenings.
VOLUME 6: NO. 3
JULY 2009
  www.cdc.gov/pcd/issues/2009/jul/08_0186.htm • Centers for Disease Control and Prevention  3
The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the US Department of Health and Human Services, the 
Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. Use of trade names is for identification only and 
does not imply endorsement by any of the groups named above.VOLUME 6: NO. 3
JULY 2009
 When  all  MVPA  minutes  were  considered,  approxi-
mately one-fourth of participants met recommendations of 
30 minutes of MVPA on 5 days per week (Table 4). Forty 
percent of men and 36% of overweight participants met 
the recommendation of at least 150 minutes of MVPA in 
7 days. In contrast, only 18% of women and 23% of obese 
participants met this recommendation. Few participants 
(≈2%) met the more stringent target of at least 60 minutes 
of MVPA per day.
Discussion
 
On average, our participants were active for less than 16 
minutes per day. Almost half of participants had at least 
1 bout of MVPA that lasted at least 10 minutes, and each 
bout, on average, exceeded 30 minutes. MVPA was most 
likely  in  the  morning  and  on  weekends,  and  mornings 
were times in which MVPA was most likely to occur.
 
Similar  findings  have  been  reported  in  national  data 
sets that used self-report instruments (17,18). A previous 
study used accelerometry data from the National Health 
and Nutrition Examination Survey (NHANES) and found 
similar age, sex, and race associations with physical activ-
ity, although results were not reported by weight status 
(19). Another study that used accelerometers showed that 
overweight adults were more physically active than were 
obese adults, but the sample size was small and mean dif-
ferences were not significant (20). In our large, geographi-
cally diverse sample, obese adults were significantly less 
active than were their overweight peers. However, because 
our study design was cross-sectional, we cannot determine 
if obesity decreased physical activity or if lower physical 
activity over time contributed to obesity.
 
This  study  is  among  the  first  large-scale  studies  to 
objectively measure physical activity and examine activity 
levels across different times of day. In general, overweight 
and  obese  adults  were  more  likely  to  be  active  in  the 
morning, particularly on weekends. Adults aged 50 years 
or more were active 2 minutes less than were adults aged 
less  than  50  years,  and  this  finding  supports  previous 
findings that older adults are less active in the evening 
than are younger adults (21). Another study reported more 
activity on weekends than on weekdays (8), which is con-
sistent with our results. These results suggest that studies 
of physical activity patterns should examine time of day 
and weekdays vs weekend.
 Information from this study has implications for physi-
cal activity promotion. Overweight and obese adults were 
most active on weekends and mornings. Efforts to encour-
age additional physical activity at times when adults are 
most likely to be active should promote weekend morn-
ings. Conversely, efforts that seek to encourage activity 
at  times  when  baseline  activity  is  low  should  promote 
weekday afternoons and evenings.
 
Because of the various methods in which physical activ-
ity data are collected and reported, making comparisons 
across studies is difficult. National self-report data sug-
gest that approximately 50% of all adults (17) and 20% to 
30% of overweight and obese adults (22,23) meet national 
recommendations. National data on minutes of MVPA are 
only available from NHANES accelerometry data. On the 
basis of the mean number of minutes reported, our sample 
was less active than was the general US population (19). 
Physical activity assessed with accelerometry can provide 
more precise information regarding MVPA minutes than 
is available from self-report.
 
NHANES accelerometry data indicate that only 3.5% of 
US  adults  meet  physical  activity  recommendations  (19). 
This percentage contrasts with the more than 25% of our 
participants who met recommendations. The difference is 
surprising  because  our  participants  were  all  overweight 
or obese, conditions associated with low physical activity. 
Methodological differences may explain the discrepancy. In 
the NHANES data, investigators only considered bouts of 
at least 10 minutes, which had to total 30 minutes per day 
on 5 days per week. We counted all minutes of MVPA and 
considered 150 minutes in 7 days to meet recommendations. 
Given that less than half of our sample engaged in even 1 
bout of at least 10 minutes, if we had used more conserva-
tive  criteria  for  meeting  recommendations,  our  findings 
probably would have reflected those of the NHANES data.
 
Few participants met the more stringent recommenda-
tion of at least 60 minutes of physical activity per day. A 
recent study (8) reported that 13% of overweight and obese 
participants met this recommendation, but that sample 
was  smaller  than  ours  (n  =  62),  and  participants  were 
specifically recruited into a study that evaluated exercise 
and energy expenditure, which may have attracted more 
active participants.
 
The number of minutes of physical activity determined 
by accelerometry depends on the cutpoints used, which 
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ity levels. Only 1 validation study used the RT3 to assess 
accelerometry counts by oxygen uptake (14). Additional 
validation  studies  are  needed  to  determine  appropriate 
cutpoints for light, moderate, and vigorous physical activ-
ity for instruments such as the RT3.
 
Physical activity data are often skewed, and this was the 
case with our data. We considered presenting the data as 
medians and interquartile ranges rather than as means 
and standard deviations. However, other studies of physi-
cal activity that used accelerometry reported means (8,19), 
and we chose this approach to be consistent with other 
published work.
 
Strengths of our study are a large sample size, the use 
of accelerometry data, high adherence with wearing the 
accelerometer  (98%),  diverse  demographic  characteris-
tics of the sample, and our ability to examine daily and 
weekly patterns of physical activity. Although NHANES 
collected accelerometer data from 2002 through 2004 (19), 
this is the first report that focuses solely on overweight 
and obese adults. The major limitation of these data is 
that participants were enrolling in a weight loss trial, and 
these findings may not be entirely generalizable to the US 
overweight and obese population.
 
We found that previously reported differences in physi-
cal  activity  by  demographic  features  and  weight  status 
persist when physical activity is measured with an objec-
tive method. We also found that obese people are physical-
ly active, although not at recommended levels. Weekend 
mornings, a time when our participants were more active, 
may be an opportune time to promote additional physical 
activity, particularly in bouts of 10 minutes or longer, to 
meet national recommendations.
Acknowledgments
 
This study was supported in part by National Heart, 
Lung, and Blood Institute grants 5-U01 HL68920, 5-U01 
HL68734, 5-U01 HL68676, 5-U01 HL68790, and 5-U01 
HL68955.
Author Information
 
Corresponding  Author:  Deborah  Rohm  Young,  PhD, 
Department of Epidemiology and Biostatistics, School of 
Public Health, University of Maryland, 1242 SPH, College 
Park,  MD  20742.  Telephone:  301-405-0271.  E-mail:   
dryoung@umd.edu.
 
Author Affiliations: Gerald J. Jerome, Towson University 
and  Johns  Hopkins  University,  Baltimore,  Maryland; 
Chuhe  Chen,  Daniel  Laferriere,  William  M.  Vollmer, 
Kaiser Permanente Center for Health Research, Portland, 
Oregon.
References
 1.  Hedley  AA,  Ogden  CL,  Johnson  CL,  Carroll  MD, 
Curtin LR, Flegal KM. Prevalence of overweight and 
obesity among US children, adolescents, and adults, 
1999-2002. JAMA 2004;291(23):2847-50.
 2.  Must A, Spadano J, Coakley EH, Field AE, Colditz G, 
Dietz WH. The disease burden associated with over-
weight and obesity. JAMA 1999;282(16):1523-9.
 3.  Flegal  KM,  Carroll  MD,  Ogden  CL,  Johnson  CL. 
Prevalence and trends in obesity among US adults, 
1999-2000. JAMA 2002;288(14):1723-7.
 4.  Wolf AM, Colditz GA. Current estimates of the eco-
nomic cost of obesity in the United States. Obes Res 
1998;6(2):97-106.
 5.  Pate RR, Pratt M, Blair SN, Haskell WL, Macera CA, 
Bouchard C, et al. Physical activity and public health. 
A  recommendation  from  the  Centers  for  Disease 
Control and Prevention and the American College of 
Sports Medicine. JAMA 1995;273(5):402-7.
 6.  Haskell WL, Lee IM, Pate RR, Powell KE, Blair SN, 
Franklin BA, et al. Physical activity and public health: 
updated recommendation for adults from the American 
College of Sports Medicine and the American Heart 
Association.  Med  Sci  Sports  Exerc  2007;39(8):1423-
34.
 7.  Institute of Medicine. Dietary reference intakes: ener-
gy,  carbohydrate,  fiber,  fat,  fatty  acids,  cholesterol, 
protein, and amino acids. Washington (DC): National 
Academies Press; 2002.
 8.  Davis JN, Hodges VA, Gillham MB. Physical activ-
ity compliance: differences between overweight/obese 
and  normal-weight  adults.  Obesity  (Silver  Spring) 
2006;14(12):2259-65.
 9.  Ward  DS,  Evenson  KR,  Vaughn  A,  Rodgers  AB, 
Troiano  RP.  Accelerometer  use  in  physical  activity: 
best practices and research recommendations. Med Sci 
VOLUME 6: NO. 3
JULY 2009
  www.cdc.gov/pcd/issues/2009/jul/08_0186.htm • Centers for Disease Control and Prevention  
The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the US Department of Health and Human Services, the 
Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. Use of trade names is for identification only and 
does not imply endorsement by any of the groups named above.VOLUME 6: NO. 3
JULY 2009
Sports Exerc 2005;37(11 Suppl):S582-8.
10. Lichtman SW, Pisarska K, Berman ER, Pestone M, 
Dowling H, Offenbacher E, et al. Discrepancy between 
self-reported and actual caloric intake and exercise in 
obese subjects. N Engl J Med 1992;327(27):1893-8.
11. Hollis JF, Gullion CM, Stevens VJ, Brantley PJ, Appel 
LJ, Ard JD, et al. Weight loss during the intensive 
intervention phase of the Weight Loss Maintenance 
Trial. Am J Prev Med 2008;35(2):118-26.
12. Svetkey LP, Stevens VJ, Brantley PJ, Appel LJ, Hollis 
JF, Loria CM, et al. Comparison of strategies for sus-
taining weight loss: the Weight Loss Maintenance ran-
domized controlled trial. JAMA 2008;299(10):1139-48.
13. Powell SM, Jones DI, Rowlands AV. Technical vari-
ability of the RT3 accelerometer. Med Sci Sports Exerc 
2003;35(10):1773-8.
14. Rowlands  AV,  Thomas  PW,  Eston  RG,  Topping  R. 
Validation of the RT3 triaxial accelerometer for the 
assessment of physical activity. Med Sci Sports Exerc 
2004;36(3):518-24.
15. Jacobi D, Perrin AE, Grosman N, Dore MF, Normand 
S, Oppert JM, et al. Physical activity-related energy 
expenditure  with  the  RT3  and  TriTrac  accelerom-
eters  in  overweight  adults.  Obesity  (Silver  Spring) 
2007;15(4):950-6.
16. Chen  CY,  Vollmer  WM,  Laferriere  D,  Jerome  GJ, 
Young DR. Use of RT3 triaxial accelerometers in the 
Weight Loss Maintenance (WLM) Trial. J Phys Act 
Health 2009; in press.
17. Centers for Disease Control and Prevention. Prevalence 
of regular physical activity among adults — United 
States, 2001 and 2005. MMWR Morb Mortal Wkly Rep 
2007;56(46):1209-12.
18. Brown DW, Balluz LS, Heath GW, Moriarty DG, Ford 
ES,  Giles  WH,  et  al.  Associations  between  recom-
mended levels of physical activity and health-related 
quality of life. Findings from the 2001 Behavioral Risk 
Factor  Surveillance  System  (BRFSS)  survey.  Prev 
Med 2003;37(5):520-8.
19. Troiano RP, Berrigan D, Dodd KW, Masse LC, Tilert 
T, McDowell M. Physical activity in the United States 
measured  by  accelerometer.  Med  Sci  Sports  Exerc 
2008;40(1):181-8.
20. Buchowski  MS,  Acra  S,  Majchrzak  KM,  Sun  M, 
Chen KY. Patterns of physical activity in free-living 
adults in the southern United States. Eur J Clin Nutr 
2004;58(5):828-37.
21. Davis MG, Fox KR. Physical activity patterns assessed 
by accelerometry in older people. Eur J Appl Physiol 
2007;100(5):581-9.
22. Centers for Disease Control and Prevention. Prevalence 
of  leisure-time  physical  activity  among  overweight 
adults — United States, 1998. MMWR Morb Mortal 
Wkly Rep 2000;49(15):326-30.
23. Kruger J, Yore MM, Kohl HW III. Leisure-time physi-
cal activity patterns by weight control status: 1999-
2002 NHANES. Med Sci Sports Exerc 2007;39(5):788-
95.
Tables
Table 1. Baseline Physical Activity Level of Participants 
Screened for Inclusion in the Weight Loss Maintenance Trial
Variable
Mean (SD) Minutes of Daily Physical 
Activitya
MPA VPA MVPA
Total sample (n = 1,68) 13.6 (18.0) 2.2 (8.0) 1.8 (22.)
Age, y (P < .001)b
<0 (n = ) 1.0 (17.1) 2. (7.) 17.3 (21.1)
≥50 (n = 1,194) 13.1 (18.3) 2.1 (8.2) 1.3 (23.0)
Sex (P < .001)b
Male (n = 0) 18.8 (23.0) 3.6 (10.8) 22. (29.6)
Female (n = 1,098) 11.0 (1.1) 1. (6.0) 12. (16.9)
Race (P = .002)b
Non-African American  
(n = 96)
1.7 (19.7) 2. (9.2) 17.2 (2.8)b
African American  
(n = 702)
12.2 (1.3) 1.8 (6.0) 13.9 (18.8)
Weight status (P < .001)b
Overweight (n = 31) 16.7 (20.1) 3.0 (9.2) 19.6 (2.6)
Obese (n = 1,297) 12.8 (17.3) 2.0 (7.6) 1.8 (21.8)
 
Abbreviations: SD, standard deviation; MPA, moderate physical activity; VPA, 
vigorous physical activity; MVPA, moderate-to-vigorous physical activity. 
a Minutes of physical activity were recorded on an accelerometer worn for ≥6 
hours/day and extrapolated to a 12-hour day. See the “Methods” section for 
definitions of MVA, VPA, and MVPA. 
b Repeated-measures analysis of variance adjusted for clinical site and other 
covariates in table; P values calculated only for between-group differences 
in MVPA. 
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does not imply endorsement by any of the groups named above.Table 2. Baseline Physical Activity Level of Participants Screened for Inclusion in the Weight Loss Maintenance Trial, by 
Weekday vs Weekend Day and Time of Day 
Variable
Mean (SD) Minutes of Daily MVPAa
Weekday vs Weekend Day Time of Day
Weekday Weekend Morning Afternoon Evening
Total sample (n = 1,68)b 1.8 (20.9) 16.0 (2.9) 8.3 (1.3) 7.6 (13.8) 3.1 (8.3)
Age, y
<0 (n = ) 17. (19.7) 17.2 (2.2) 8.2 (13.8) 8. (12.8) . (10.0)
≥50 (n = 1,194) 1.2 (21.) 1. (26.) 8. (1.9) 7.3 (1.2) 2.6 (7.)
Sex
Male (n = 0) 21.8 (27.0) 23.9 (3.9) 11.3 (19.2) 11.2 (19.2) .0 (9.)
Female (n = 1,098) 12.7 (16.3) 12.0 (18.) 6.8 (12.6) .7 (9.6) 2.7 (7.)
Race
Non-African American (n = 96) 16.7 (22.) 18. (29.) 8.7 (16.3) 8. (1.6) 3.3 (8.9)
African American (n = 702) 1. (18.6) 12.7 (19.3) 7.8 (13.8) 6. (10.9) 2.9 (7.)
Weight status
Overweight (n = 31) 19.3 (22.7) 20. (28.) 10.6 (17.3) 8.9 (1.) .3 (10.)
Obese (n = 1,297) 1.8 (20.3) 1.8 (2.0) 7.7 (1.7) 7.2 (13.6) 2.8 (7.6)
 
Abbreviations: SD, standard deviation; MVPA, moderate-to-vigorous physical activity. 
a Minutes of physical activity were recorded on an accelerometer worn for ≥6 hours/day and extrapolated to a 12-hour day for weekday vs weekend day analy-
ses. See the “Methods” section for definition of MVPA. 
b Repeated-measures analysis of variance P = .003 for weekday vs weekend day and P < .001 for time of day, adjusted for clinical site and other covariates in 
table. No other subgroup analyses were performed. 
Table 3. Mean Length of Physical Activity Bouts of ≥10 Minutes Among Participants Screened for Inclusion in the Weight 
Loss Maintenance Trial Who Recorded ≥1 Such Bout, by Weekday vs Weekend Day and Time of Day 
Variable
Mean (SD) Minutes of MVPA per Bouta
Overall (1,807 
bouts)c
Weekday vs Weekend Day Time of Dayb
Weekday (1,291 
bouts)
Weekend (516 
bouts)
Morning (742 
bouts)
Afternoon (721 
bouts)
Evening (325 
bouts)
Total (n = 810)d 33.3 (26.2) 31.8 (23.) 36.9 (31.8) 3.3 (23.7) 28.6 (2.) 28.9 (16.)
Age, y
<0 (n = 220) 31.9 (2.0) 29.7 (21.1) 37.7 (29.6) 32.0 (22.0) 26. (21.0) 29.0 (16.9)
≥50 (n = 590) 33.8 (26.9) 32.6 (2.2) 36.7 (32.) 3.0 (2.2) 29.3 (2.) 28.8 (16.1)
 
Abbreviations: SD, standard deviation; MVPA, moderate-to-vigorous physical activity. 
a Minutes of physical activity were recorded on an accelerometer worn for ≥6 hours/day and extrapolated to a 12-hour day for overall and weekday vs weekend 
day analyses. See the “Methods” section for definition of MVPA. 
b 19 bouts were excluded because they crossed time periods. 
c Repeated-measures analysis of variance found significant differences in overall bout minutes by sex and weight status (both P = .002), adjusted for clinical 
site and other covariates in table. 
d Repeated-measures analysis of variance found significant differences for the total subsample by weekday vs weekend day and by time of day (both P < 
.001), adjusted for clinical site and other covariates in table. No other subgroup analyses were performed. 
VOLUME 6: NO. 3
JULY 2009
  www.cdc.gov/pcd/issues/2009/jul/08_0186.htm • Centers for Disease Control and Prevention  7
The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the US Department of Health and Human Services, the 
Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. Use of trade names is for identification only and 
does not imply endorsement by any of the groups named above.
(Continued on next page)VOLUME 6: NO. 3
JULY 2009
Variable
Mean (SD) Minutes of MVPA per Bouta
Overall (1,807 
bouts)c
Weekday vs Weekend Day Time of Dayb
Weekday (1,291 
bouts)
Weekend (516 
bouts)
Morning (742 
bouts)
Afternoon (721 
bouts)
Evening (325 
bouts)
Sex
Male (n = 38) 3.7 (31.7) 3.1 (27.) 39. (39.) 3.3 (26.9) 31.1 (30.) 28.1 (1.8)
Female (n = 62) 31.3 (20.2) 30.1 (19.) 3.6 (22.1) 33.6 (20.8) 2.9 (1.7) 29. (16.9)
Race
Non-African American (n = 
12)
33.9 (27.7) 32.1 (2.1) 38.2 (3.1) 33.9 (2.2) 29.6 (2.) 29.7 (16.7)
African American (n = 298) 32.1 (23.1) 31. (22.1) 3.0 (2.7) 3.1 (21.0) 26.0 (21.8) 27.6 (1.9)
Weight status
Overweight (n = 229) 33. (2.6) 32.0 (21.8) 37.2 (30.2) 36.0 (22.) 28.2 (22.3) 30.3 (17.7)
Obese (n = 81) 33.2 (26.9) 31.8 (2.1) 36.8 (32.6) 33. (2.3) 28.7 (2.3) 28.2 (1.7)
 
Abbreviations: SD, standard deviation; MVPA, moderate-to-vigorous physical activity. 
a Minutes of physical activity were recorded on an accelerometer worn for ≥6 hours/day and extrapolated to a 12-hour day for overall and weekday vs weekend 
day analyses. See the “Methods” section for definition of MVPA. 
b 19 bouts were excluded because they crossed time periods. 
c Repeated-measures analysis of variance found significant differences in overall bout minutes by sex and weight status (both P = .002), adjusted for clinical 
site and other covariates in table. 
d Repeated-measures analysis of variance found significant differences for the total subsample by weekday vs weekend day and by time of day (both P < 
.001), adjusted for clinical site and other covariates in table. No other subgroup analyses were performed. 
Table 4. Percentage of Participants Screened for Inclusion in the Weight Loss Maintenance Trial Who Met Different National 
Recommendations for Physical Activity 
Variable
% of Participants
≥30 min MVPA/d on ≥5 d/wka,b ≥60 min MVPA/dc
Overall (n = 1,68) 2.7 2.1
Age, y
<0 (n = ) 29.3 2.
≥50 (n = 1,194) 2.3 1.9
Sex
Male (n = 0) 0.2 .6
Female (n = 1,098) 18. 0.8
 
Abbreviation: MVPA, moderate-to-vigorous physical activity. 
a Operationalized as ≥150 min MVPA in 7 d. 
b References  and 6. 
c Reference 7.
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Table 3. (continued) Mean Length of Physical Activity Bouts of ≥10 Minutes Among Participants Screened for Inclusion in the 
Weight Loss Maintenance Trial Who Recorded ≥1 Such Bout, by Weekday vs Weekend Day and Time of Day 
(Continued on next page)Variable
% of Participants
≥30 min MVPA/d on ≥5 d/wka,b ≥60 min MVPA/dc
Race
Non-African American (n = 96) 28. 2.6
African American (n = 702) 21.9 1.3
Weight status
Overweight (n = 31) 36.2 3.
Obese (n = 1,297) 22.8 1.7
 
Abbreviation: MVPA, moderate-to-vigorous physical activity. 
a Operationalized as ≥150 min MVPA in 7 d. 
b References  and 6. 
c Reference 7.
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Table 4. (continued) Percentage of Participants Screened for Inclusion in the Weight Loss Maintenance Trial Who Met 
Different National Recommendations for Physical Activity 